Implementation of New Propulsion
System for the Replacement of the
Tustumena Vessel Serving Rural

Southwest Alaska
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Executive Summary

The M/V Tustumena entered service in 1964 and is near the end of its design service life.
Together with the M/V Kennicott, these two ferries are the only ferries capable of serving the
Alaska Marine Highway routes between Homer, Kodiak, and the Aleutian Chain. Alaska
Marine Highway System (AMHS) has begun a design project to replace the existing
Tustumena with a new ferry, hereafter referred to as the Tustumena Replacement Vessel.

These ferries are set apart by not only their unique service route, but also their onboard
systems; no other vessel in the world shares the unique vehicle handling systems of these two
ferries. The Tustumena Replacement Vessel will require a vehicle handling system with
similar capabilities. This handling system is the key driver of the new vessel design.

This report presents the findings from the preliminary design cycle and builds on the previous
work developed during the March 2014 Recon Study. A complete preliminary design for the
replacement vessel has been developed addressing the key design and regulatory requirements
identified during the Recon Study. The appendices to this report contain drawings and
renderings of the Tustumena Replacement Vessel preliminary design.

The purpose of this report is to provide feedback on the validity of the results developed
during the Recon Study and report on the progress of the vessel design. As part of that effort,
this report builds on key vessel design drivers, regulatory requirements and cost drivers of the
new vessel design identified during the March 2014 Recon Study.

The Tustumena Replacement Vessel design is driven by several competing design and
regulatory requirements:

e Handle vehicles, heavy construction equipment, and trailers (vans) through the vessel
side at docks which do not have dedicated ferry ramps or other standard loading
facilities.

e Interface with the standard AMHS docks in Prince William Sound and Southeast
Alaska.

e Serve southwest Alaska routes and docks with design challenges due to the draft limits
while maneuvering at low tide and small dock sizes.

e Sail in unprotected north Pacific waters and meet current American Bureau of Shipping
and United States Coast Guard regulations for oceans certification.

e Meet Americans with Disabilities Act requirements.

e Meet new Environmental Protection Agency air emission and water emission
standards.

An initial design for a Tustumena Replacement Vessel is presented in this report and reflects an
ongoing and collaborative effort with AMHS vessel engineering and the AMHS Steering
Committee. This design seeks to balance the design requirements with operator and real world
experience.

This preliminary design principle dimensions and capabilities are presented in Table 1.
Comparisons to the data presented with the concept design during the Recon Study are
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included. The vessel size has increased by 5 feet in length, 2 feet in beam and 1.5 feet in
depth, while the passenger and vehicle capacity remain the same. This increase in size allows
for a longer vehicle elevator to decrease the “double shuffle” requirements during
loading/unloading operations, speeding up vessel loading/unloading times.

Table 1 Recon Study and preliminary design principal characteristics

Dimension/Capability Preliminary Design Recon Study
Characteristics Characteristics
(Current) (Superseded)
Length Over All (LOA) 330' 325
Length Water Line (LWL) 314'-0" 309'-6"
Depth 24'-6" 23"
Breadth Over All (BOA) 70' 68'
BOA (Over Guards) 72 70'
Design Draft 15'-10" 14'-10"
Draft at End of Service Life 16'-6" 15'-6"
Air Draft 77 81
Vans & Cars 12 & 27 12 & 27
Cars Only 52 52
Vehicle Lane Length 1135 1135
Passengers 250 250

A Value Engineering (VE) Study was completed between the 95% draft Design Study Report
and this final Design Study Report. The VE Study identified 27 items to be considered during
the PS&E phase of the project. Of those 27 recommendations, AMHS has approved 19 of the
recommendations for incorporation into the vessel design during PS&E. Design areas where
the VE Study recommendations differ from the present design are identified in this report.

Cost estimates place the project budget for the new vessel at up to $237 million in 2014
dollars. However, it should be noted that until the design is sufficiently mature and the
procurement methodology finalized these numbers are preliminary.
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2020-2023 Alaska Statewide Transportation Improvement Program
2020-2023 Amendment 3; Approved November 23, 2021

Need ID: 30189

Title: AMHS Tustumena Replacement Vessel

Region: Marine Highways
Place Name: Statewide

Project Description: Construct a replacement ferry to
service Southcentral and Southwest Alaska coastal

communities.
Phase Fund FFY20 FFY22 FFY23 After2023
Design EMRK 7,500,000 0 0
Design OSF 1,875,000 0 0
Totals: 9,375,000 0 0 238,144,450

Program: National Highway System Sponsor:

Primary Work: Ferry Boats PEB Score:

2013 Election District: 99 Statewide Criteria:

Borough/Census Area:

Municipal Planning Org.
(MPO):

Various Boroughs

non-MPO

Functional Class:

PRINCIPAL ARTERIAL -
OTHER
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DESIGN

TUSTUMENA
REPLACEMENT
VESSEL DESIGN
CHANGES.

= Stability meets all new stability
regulations. USCG/IMO/SOLAS.

= Beam increased by 3' for stability
compliance.

= LOA did not increase, but LWL was
increased to compensate for increased
beam and hull lines changed
accordingly.




DESIGN

TUSTUMENA
REPLACEMENT
VESSEL DESIGN
CHANGES.

= Drafts and freeboards are unchanged.

Able to moor in all planned ports of call.
= SOLAS "Ready” — Design meets all
SOLAS regulations at present.




Tustumena Replacement Vessel
Design Changes.

General Previous TRV Current TRV Change 7~ PosGinE o
Particulars Design Design = '_'T—_f{-——..,:.v_w

Length Overall (LOA) 330'-0" 330'-0" No Change | f _{; /7 /111 i
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Tustumena Replacement Vessel
Desngn Changes.

Raised foc'sle to improve dryness of the foredeck and pilothouse.

u Modified Pilot House to improve visibility from control stations and better comply with regulations. Raised Pilot House
4 ft to allow electronics to be installed in space below.
= Waterline length increased to reduce powering requirements.

Old profile

New profile




. Reconfigured Main Deck and vehicle space for the increased beam.

MAI N DEC K * Van capacity increased from 12 to 14.

Vehicle capacity increased from 54 to 55.

P LAN S * Changed casings to outboard of vehicle stowage area similar to ACFs.
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- Reconfigured Mezzanine Deck and vehicle space for the increased
beam

M EZAN IN E DECK * Van capacity increased from 12 to 14.
PI ﬂ NS * Changed casings to outboard of vehicle stowage area similar to ACFs.
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=  Reconfigured Cabin Deck for the increased beam and outboard
NEW CABIN DECK machinery casing changes.

=  Overall number of passenger berths increased from 104 to 126 berths.
I MN PASSENGER (4 PERSON SR W/ WC INC ADA) 9
PASSENGER (2 PERSON SR W/ WC INC ADA) 31
PASSENGER (2 PERSON ROOMETTE) 14
PASSENGER (4 PERSON ADA W/ WC) 1
PASSENGER (2 PERSON ADA W/ WC) 2
TOTAL PASSENGER BERTHS 126
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N Ew BO AT DECK * Reconfigured Boat Deck for the increased beam and machinery casing
changes.

* Added outside walkway forward of observation lounge.

PLAN . * Moved passenger dining aft and crew dining forward of galley.
Similar to other AMHS Ferries.

* Relocated work boat forward. May be replaced by rescue boat if desired.
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10

=  Changed VETS to ball screw design to comply with ASME elevator code.
NEW 1sT PLATFORM . ke impacs

* Redundant engine rooms for compliance with Safe Return to Port (SRtP).
PLAN = * Changed to podded propulsion for SRtP compliance.

* Changed to diesel electric propulsion to comply with Energy Efficiency
Design Index (EEDi) and support the podded propulsion.

EEEEELARAN=RE N

Old plan

IME WECHINERY BOOM AUEILARY HMJI-'E'I'
t [} = =i H ———r
1 L vid r:n -35 1;JD i 1

Y o<p

Tl
IG
1
H |
g5
L
|_|
It
.Ir:-_
If
%I
¢ [
=0

. o = e . v ] B = - =
H_‘ C STOREE B WOCRRSHOP | ] = J ,
| - A - 4 —T— = == | T*‘“
- [T T ke ] L3 q H l R i
frre P e =5 -
) face Dvry - i W | Nl bV S B o
W o __ i, . B0 | iy g
- s [ I || L. a= S e (e
e | _memsrer i "o e t.h" -] (il | | A Ey .||.. |1t_.._|_' L-'-:f P b 8 =2 y
haipead o BN Ri . rd P st . T HC Ewage | i ot o ToauSTIS ) T T
4 . _—— g B-| . - P T ] P P TP s— foor . + 4 s - i + . i PRI - P — TP P I ot i
o mmm - — f o e e B Bl I - . i I I L - 0 = RN New plan
I Lo = t P [ o T oAy R T ] WEPRR D - AL
| 3 = c PO T | | L - 5 i 1 L5 Rl it
= ] o iy, i 00K ARy Lok L, | s T
: o il = - J-.___n.-
= i ELpmToR ¥ L=T
- i 2 B ] — I
| oo ; T ot ; ! W.Ei | | i E D et _____! L L ’__{I. - |
Wi | C < | it E | - o = = Lo T
| e [ ] i t S 1t
I..__j__l_ = il’ﬂ ol A L o e W=
- | .f i + | i i -4 1 i y I ic 1 ' T T I ! T
wr wT wr wr wT W
wa

PLAMN G=-44
18T PLATFORM






	Appendix B_Technical_Volume.pdf
	Appendix B Technical Volume.pdf
	TRV General Arrangement Dwgs..pdf
	Design_Study_ExecSummary.pdf
	TRV_STIP.pdf

	TRV Proposal Flipbook.pdf



